Preferential methylation of the Ha-ras proto-oncogene by methylnitrosourea in rat mammary glands.
Activation of the Ha-ras proto-oncogene, but not the Ki-ras or N-ras genes, has been found in mammary gland carcinomas induced in female rats by a single dose of methylnitrosourea (MNU). Here we show that a 10-kb restriction fragment containing the Ha-ras gene was extensively methylated by MNU in DNA isolated from mammary glands of female rats 4 h after carcinogen treatment. Fragments of similar size containing either the Ki-ras or N-ras genes were methylated less extensively. The extent of methylation of the three ras genes by MNU correlated with their transcriptional activity. These results suggest that the extent of interaction of a carcinogen with an oncogene, which depends on its transcriptional activity, may be a factor in determining whether the gene is mutated during the initiation of carcinogenesis.